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with  greater  deficits.  In  contrast  to  many  other  studies,  we  find  no  clear  evidence  of 
selectivity into teen childbearing in either schooling trajectories or pre‐fertility household 






























The  consequences  of  teen  fertility  are  difficult  to  evaluate,  as  the  large  and  highly 
contentious literature on teen fertility in the United States has demonstrated (see Ribar 
1999, Hotz et al. 2005 and Ashcraft and Lang 2006 for reviews of this literature). Although 
early  motherhood  is  correlated  with  adverse  health  and  social  outcomes,  establishing 
causality  between  teen  fertility  and  adult  socioeconomic  wellbeing  is  far  from  straight 
forward. While there are reasons to believe that early childbearing can curtail human capital 
investments, it is also possible that young mothers are a select group that would have 
attained  low  levels  of  human  capital  even  if  their  first  birth  had  been  postponed  until 
adulthood. Researchers have applied a range of techniques in the attempt to identify the 














































Information  System  (ACDIS)  that  allows  us  to  control  for  multiple  characteristics  of  the 
mothers and their households at early age before childbearing. While we may not be able to 



















in  their  schooling  relative  to  other  girls  at  age  12  or  13.  Pre‐fertility  household 
characteristics  also  do  not  appear  to  be  predictive  of  future  teen  childbearing.  The 
longitudinal data not only allows us to investigate the timing of falling behind but also to 























and  migration  in  and  out  of  it.  Additionally,  detailed  household  and  individual  socio‐
economic data has been collected in seven different waves of Household Socio‐Economic 





















































Figure  2  provides  clear  evidence  of  the  ongoing  negative  association  between  teenage 
childbearing and education. This does not however establish whether teenage childbearing 
has a causal effect on women’s human capital accumulation. Teen mothers may have had 
lower  educational  attainment  even  if  they  had  not  given  birth  in  their  teens.  Early 






causality,  we  can  use  the  rich  longitudinal  data  of  ACDIS  to  control  for  pre‐pregnancy 








































range  of  characteristics  at  HSE1  and  a  full  set  of  indicators  for  age  at  the  second 
observation,  year of the second observation and isigodi (traditional administrative unit) are 
presented.  The  lack  of  association  between  household  socioeconomic  status  and  the 
probability of teen childbearing is not surprising given the similarities between teen mothers 
and other girls in Table 1. Years of completed education at  age 12 and 13 is not predictive 














































































who  had  their  first  child  before  the  age  of  20,  are  19  percentage  points  less  likely  to 
complete high school. Early teen mothers are not significantly less likely than other teen 
mothers  to  complete  high  school  although  the  point  estimate  is  negative.  The  second 
column includes controls for household characteristics at age 13. As expected, there is a 





Tables  3  to  5  showed  early  childbearing  to  be  associated  with  substantial  educational 
deficits.  These  deficits  were  not  apparent  pre‐fertility  nor  were  they  explained  by  pre‐
fertility educational outcomes or household socio‐economic characteristics. We attempted 
to  isolate  the  impact  of  teen  childbearing  on  educational  outcomes  by  controlling  for 
observable pre‐fertility characteristics and by documenting that future teen fertility was not 
a marker for poor pre‐fertility educational outcomes. An increasingly popular approach to 






enough  to  allow  us  to  control  for  omitted  variables  that  may  jointly  determine  teen 
childbearing and educational outcomes by comparing sisters who did and did not give birth 10 
 































































































There  may  be  a  number  of  reasons  why  future  teen  mothers  are  indistinguishable  on 




variation  in  both  household  socio‐economic  status  and  educational  outcomes  of  young 
women.  
From a policy perspective it is critical to understand the factors that enable young mothers 

















our  regressions.  This  poses  somewhat  of  a  challenge  as  we  are  also  interested  in 
investigating age at first birth as one of the key determinants of who returns to school.  The 
construction of our sample is such that age and age at first birth are necessarily collinear. 




The  first  column  of  Table  9  presents  results  from  a  regression  of  an  age  standardized 
indicator of dropping out on age at first birth, age standardized pre birth education and an 
indicator that the pre birth data is from 1 to 2 rather than 0 to 1 years prior to the birth. Not 
surprisingly  given  the  results  in  Tables  3  to  5,  age  at  first  birth  of  teen  mothers  is 
significantly  positively  associated  with  better  schooling  outcomes.  The  younger  a  teen 




































ever completing  a  pregnancy  or  general  health  interview.  Within  a year  of each  death, 
nurses conduct a verbal autopsy with family and caregivers of the deceased to determine 














variables  has  no  effect  on  the  teen  mother  coefficient  and  none  of  the  household  SES 
indicators are significant predictors of  death.  Years of completed education at  HSE 1 is 
significantly associated with the probability of dying. For every additional year of completed 
education  relative  to  other  women  of  the  same  age  and  socioeconomic  status,  the 
probability of dying is decreased by 0.4 percentage points. The sample in the third column is 
restricted  to  teen  mothers.  Among  teen  mothers,  there  does  not  appear  to  be  any 
association between educational attainment or household SES and the probability of dying. 
While  we  are  careful  not  to  attribute  causality,  there  is significant  association  between 
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Age
First birth at 15 First birth at 16
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Age  12.515 12.486  12.411  **  12.500 12.481 
Years of completed 
education  5.796 5.770  5.258  ***  5.736 5.782 
Enrollment  0.980 0.970  0.974  0.951 0.977 
Toilet  0.597 0.571  0.675  **  0.611 0.556 
Assets  4.233  4.004 *  4.767 ***  4.243  3.917 
Piped  water  0.392 0.354  0.460  **  0.340 0.359 
Resident  members  8.276 8.223  7.626  **  8.313 8.190 
Mother  co-resident  0.671 0.635  0.454  ***  0.583 0.654 
Father  co-resident  0.300  0.227 ***  0.202 *  0.236  0.223 
Mother  dead  0.074 0.061  0.104  *  0.056 0.063 
Father  dead  0.125 0.120  0.147  0.111 0.123 
Mother's  education  4.453 4.317  4.411  3.986 4.436 
Mother's education missing  0.176  0.149  0.325  ***  0.208  0.128 
 
Characteristics at second visit: 
Years of completed 
education  10.144 10.053  9.209  ***  9.493 10.256  *** 
Dropped out of school  0.110  0.425  ***  0.196  0.514  0.393  ** 
Age  18.354  19.551 ***  17.712 ***  19.368  19.617 *** 
Mother  co-resident  0.605 0.595  0.325  ***  0.521 0.622  ** 
Father  co-resident  0.272  0.217 **  0.153 ***  0.201  0.223 
Mother  dead  0.180 0.213  0.203  0.225 0.209 
Father  dead  0.180 0.213  0.203  0.225 0.209 
Resident in DSA  0.804  0.783  0.344  ***  0.681  0.820  *** 
              
Observations  881  543   163   144  399  
 
Notes to Table 1: The sample includes all 12 and 13 year old resident women at HSE1 who were observed again between 
the ages of 14 and 20. Where women were observed again multiple times, the most recent observation was used. The 
notation in column 2 denotes that differences between teen mothers and non teen mothers are significant at 10% (*), 5% (**) 
and 1%(***) level. Similarly the notation in columns 3 and 5 denote significant differences between those with unassigned 
status and non teen mothers and between early teen and older teen mothers respectively. 21 
 
Table 2: Determinants of teen childbearing 
Dependent variable:  
Teen mother  Early teen mother 
Characteristics at HSE1: 
Years of education  0.012 0.012 0.002  0.003 
(0.008) (0.008) (0.005)  (0.005) 
Enrolled in school  -0.141* -0.133* -0.108**  -0.108** 
(0.074) (0.074) (0.049)  (0.049) 
Toilet  -0.016 -0.016 0.007 0.010 
(0.028) (0.028) (0.018)  (0.018) 
Assets  -0.003 -0.001 0.003 0.003 
(0.005) (0.005) (0.004)  (0.004) 
Piped water  -0.018 -0.018 -0.022  -0.022 
(0.030) (0.030) (0.020)  (0.020) 
Num resident members  -0.000 -0.001 0.000 0.000 
(0.003) (0.003) (0.002)  (0.002) 
Mother co-resident  -0.036 -0.074** -0.034* -0.024 
(0.027) (0.030) (0.017)  (0.020) 
Father co-resident  -0.057** -0.060**  -0.003  -0.004 
(0.027) (0.027) (0.018)  (0.018) 
Mother dead  -0.053 0.010 -0.044  -0.064* 
(0.047) (0.053) (0.031)  (0.035) 
Father dead  -0.051 -0.059* -0.019 -0.019 
(0.035) (0.035) (0.023)  (0.023) 
Mother's education  -0.003 -0.002 
(0.003) (0.002) 
Mother's education missing  -0.128*** 0.022 
(0.047) (0.031) 
Constant  0.160 0.203* 0.088 0.083 
(0.116) (0.117) (0.076)  (0.077) 
Observations  1563 1563 1563  1563 
R-squared  0.18 0.19 0.04  0.04 
 
Notes to Table 2: The sample includes all 12 and 13 year old resident women at HSE1 who were observed again between 
the ages of 14 and 20. Where women were observed again multiple times, the most recent observation was used. All 
regressions include a full set of indicators for isigodi and for age at and year of most recent visit. Standard errors in 





   Years of Education  Education at age 12/13 
Teen  mother  -0.624*** -0.578*** -0.653***  0.017  0.085 
(0.123) (0.119) (0.092)  (0.098)  (0.094) 
Early teen mother  -0.639***  -0.591***  -0.536***  -0.063  -0.065 
(0.184) (0.179) (0.138)  (0.158)  (0.151) 
Teen mother indicator 
missing -0.488***  -0.588***  -0.205*  -0.444***  -0.474*** 
(0.164) (0.161) (0.124)  (0.138)  (0.134) 
Toilet   0.453***  0.157*  0.377*** 
(0.114) (0.088)  (0.097) 
Assets   0.134***  0.045***  0.122*** 
(0.022) (0.017)  (0.019) 
Piped water   -0.166  -0.111  -0.061 
(0.125) (0.096)  (0.105) 
Num resident members   -0.019  -0.006  -0.019* 
(0.012) (0.009)  (0.010) 
Mother co-resident   0.332***  0.032  0.400*** 
(0.110) (0.085)  (0.093) 
Father co-resident   -0.054  -0.054  -0.002 
(0.113) (0.087)  (0.096) 
Mother dead  -0.168  -0.046  -0.147 
(0.195) (0.150)  (0.164) 
Father dead  0.233  0.152  0.153 
(0.147) (0.113)  (0.123) 
Years of education   0.761*** 
(0.023) 
Constant  6.613*** 5.706*** 3.043***  5.334***  3.898*** 
(0.281) (0.369) (0.296)  (0.069)  (0.218) 
Observations 1,587  1,583  1,583  1,587  1,583 
R-squared 0.229  0.301  0.587  0.080  0.188 
 
Notes to Table 3: The sample includes all 12 and 13 year old resident women at HSE1 who were observed again between 
the ages of 14 and 20. Where women were observed again multiple times, the most recent observation was used. 
Regressions in columns 1-3 include a full set of indicators for age at and year of most recent visit. Regressions in columns 4 
and 5 include an indicator that the girl is 13 at HSE1. Regressions in columns 2, 3 and 5 include a full set of indicators for 





Dropped out of high school    Enrolled at age 12/13 
Teen  mother  0.266*** 0.254*** 0.258***    -0.003 -0.005 
(0.025) (0.025) (0.025)   (0.009) (0.009) 
Early teen mother  0.127***  0.135***  0.134***    -0.026* -0.025* 
(0.038) (0.038) (0.038)   (0.015) (0.015) 
Teen mother indicator 
missing 0.092***  0.106***  0.080** 
 
-0.006 -0.013 
(0.034) (0.034) (0.034)   (0.013) (0.014) 
Toilet   -0.047*  -0.045*    0.010 
(0.024) (0.024)   (0.010) 
Assets   -0.015***  -0.014***    0.006*** 
(0.005) (0.005)   (0.002) 
Piped water   0.058**  0.062**    0.001 
(0.026) (0.026)   (0.010) 
Num resident members   0.002  0.001    0.001 
(0.003) (0.003)   (0.001) 
Mother co-resident   -0.036  -0.044*    -0.004 
(0.023) (0.023)   (0.009) 
Father co-resident   -0.026  -0.023    -0.012 
(0.024) (0.024)   (0.009) 
Mother dead  -0.051  -0.062    -0.033** 
(0.041) (0.041)   (0.016) 
Father dead  0.016  0.025    -0.003 
(0.031) (0.031)   (0.012) 
Enrolled at HSE1  -0.127**   
(0.065)   
Constant  0.075 0.093 0.149    0.980*** 0.950*** 
(0.058) (0.078) (0.100)   (0.006) (0.022) 
Observations  1,587 1,583 1,563    1,567 1,563 
R-squared  0.138 0.178 0.189    0.003 0.033 
 
Notes to Table 4: The sample includes all 12 and 13 year old resident women at HSE1 who were observed again between 
the ages of 14 and 20. Where women were observed again multiple times, the most recent observation was used. 
Regressions in columns 1-3 include a full set of indicators for age at and year of most recent visit. Regressions in columns 4 
and 5 include an indicator that the girl is 13 at HSE1. Regressions in columns 2, 3 and 5 include a full set of indicators for 




  Dependent variable: 
  Matriculated by age 20 or 21 
Teen mother  -0.193*** -0.164***  -0.195*** 
  (0.048) (0.048)  (0.043) 
Early teen mother  -0.059 -0.059  -0.036 
  (0.073) (0.074)  (0.067) 
Teen mother indicator missing  0.054 0.059  0.068 
  (0.054) (0.054)  (0.049) 
Toilet at age 13  0.066 0.021 
  (0.048) (0.044) 
Assets at age 13  0.025** 0.009 
  (0.010) (0.009) 
Piped water at age 13  -0.033 -0.033 
  (0.053) (0.048) 
Num resident members at age 13  -0.009* -0.010** 
  (0.005) (0.005) 
Mother co-resident at age 13  0.065 0.016 
  (0.048) (0.044) 
Father co-resident at age 13  0.006 0.043 
  (0.047) (0.043) 
Mother dead at age 13  -0.105 -0.108 
  (0.085) (0.077) 
Father dead at age 13  0.014 0.031 
  (0.064) (0.058) 
Years of education at age 13  0.128*** 
  (0.012) 
Constant  0.490*** 0.325*** -0.321*** 
  (0.053) (0.120)  (0.123) 
Observations  620 618  618 
R-squared  0.058 0.142  0.292 
 
Notes to Table 5: The sample includes all 13 year old resident women at HSE1 who were observed again between the ages 
of 20 and 21. Where women were observed again multiple times, the most recent observation was used. All regressions 
include a full set of indicators for age at and year of most recent visit. Regressions in columns 2 and 3 include a full set of 
indicators for isigodi. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 25 
 
Table 6: Comparison of OLS and Propensity Score Matching  
 Teen  mother  Early teen mother 
  Attainment  Dropout Matric  Attainment  Dropout Matric 






































Observations  1,587  1,583 622 1,587  1,583 622 
Notes to Table 6: The sample includes all 12 and 13 year old resident women at HSE1 who were observed again between 
the ages of 14 and 20. Where women were observed again multiple times, the most recent observation was used. Each cell 
in the first three columns presents the coefficient on the teen mother indicator with standard errors in parentheses. Each cell 
in columns 4 to 6 presents the coefficient on the early teen mother indicator with standard errors in parentheses. 
Regressions in the first row include a full set of indicators for age at and year of most recent visit. Regressions in the second 
row also include the same set of household level controls as Tables 3 to 5. Coefficients in the third row are from a propensity 
score reweighted regression. The propensity score was estimated using the same set of covariates as regressions in the 











Teen mother  -0.276***  0.208*** 
(0.070) (0.016) 
Early teen mother  -0.292**  0.009 
(0.101) (0.023) 
Teen mother indicator missing  -0.458***  0.055*** 
(0.076) (0.018) 
Constant 6.936***  0.107*** 
(0.115) (0.026) 
Observations 12194  12194 
Number of unique mothers  7849  7849 
R-squared 0.30  0.11 
Notes to Table 7: Sample includes all resident women observed at least once between ages 14 to 20 across the seven HSE 
waves. For women observed multiple times, the most recent observation was used. Regressions include a full set of 





Years of completed education  Dropped out 
3+ years before birth  -0.001  -0.003 
(0.046) (0.004) 
2-3 years before birth  -0.033  0.003 
(0.049) (0.006) 
1-2 year before birth  -0.027  0.026*** 
(0.050) (0.008) 
0-1 years before birth  -0.035  0.192*** 
(0.046) (0.011) 
0-1 years after birth  -0.328***  0.413*** 
(0.048) (0.011) 
1-2 years after birth  -0.670***  0.265*** 
(0.054) (0.013) 
2-3 years after birth  -0.788***  0.213*** 
(0.069) (0.015) 
3+ years after birth  -1.058***  0.305*** 
(0.090) (0.019) 
Observations 33,963  34,203 
R-squared 0.416  0.210 
 
Notes to Table 8: Sample includes every observation where the woman was resident and aged between 12 and 20. All 
regressions include a full set of indicators for age and year of observation. Robust standard errors in parentheses are 












Age at first birth  -0.138***  -0.130***  -0.137*** 
(0.026) (0.026) (0.026) 
Age standardized prior education  -0.201***  -0.189***  -0.188*** 
(0.020) (0.021) (0.021) 
Pre birth data from 1-2 years prior to birth+   0.090  0.123*  0.116* 
(0.069) (0.069) (0.069) 
Assets -0.059***  -0.063*** 
(0.016) (0.016) 
Toilet -0.068  -0.022 
(0.088) (0.092) 
Piped water  0.078  0.176** 
(0.082) (0.087) 
Resident members  0.010  0.015 
(0.010) (0.009) 
Mother co-resident  -0.142  -0.182* 
(0.090) (0.097) 
Father co-resident  0.079  0.061 
(0.088) (0.093) 
Mother dead  -0.201*  -0.177 
(0.116) (0.112) 
Father dead  -0.065  -0.046 
(0.085) (0.080) 
At least one resident female pensioner  0.029  -0.039 
(0.081) (0.079) 
At least one resident male pensioner  0.431***  0.169 
(0.123) (0.119) 
Constant  2.572*** 2.377*** 2.377*** 
(0.446) (0.618) (0.603) 
Observations  1126 1119 1117 
R-squared  0.10 0.15 0.15 
 
Notes to Table 9: Sample includes all teenage mothers who had an HSE interview within the two years preceding the birth 
and another HSE interview between one and two years after the birth. The sample is restricted to women who were resident 
at both interviews. We exclude from the sample the small percentage of teenage mothers who had already matriculated at 
the HSE interview prior to the birth. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
+ 0-1 years prior to birth reference category 28 
 
Table 10: Sample characteristics ‐ resident women aged 20 to 25 at HSE 1 
Teen mother status:  Total 
No Yes Unknown 
Observations 1450  1305  249  3004 
Percentage 48.27  43.44  8.29  100 
Status on 1 Jan 2007: 
Lost to follow-up  11.52  15.33  52.61  16.58 
Alive 82.14  74.71  33.33  74.87 
Deceased 6.34  9.96  14.06  8.6 
% deaths due to AIDS  70.93  75.00  69.70  72.8 
 
Notes to Table 10: The sample includes all resident women aged 20 to 25 at HSE1. 29 
 
Table 11: Mortality and attrition by 1 January 2007 of resident women aged 20 to 25 at HSE 1 
Linear Probability Model Cox  Proportional 
Hazard Model 
 Dependent variable: 
Deceased by 1 Jan 2007  Lost to follow up by 1 Jan 2007  Deceased by 1 Jan 
2007  
All All Teen All  All  Teen  All  All 
              
Teen mother  0.038***  0.034***  0.041***  0.031**  1.727*** 1.633*** 
(0.011) (0.011)  (0.014)  (0.014)  (0.236) (0.228) 
Teen mother status missing  0.083***  0.090***  0.418***  0.363***  4.540*** 4.613 
(0.019) (0.020)  (0.024)  (0.025)  (0.910) (0.946) 
Assets -0.003  -0.006  0.001  -0.002   0.965 
(0.003) (0.004)  (0.003)  (0.005)   (0.031) 
Toilet -0.013  -0.034*  0.035**  0.041*   0.848 
(0.013) (0.021)  (0.016)  (0.024)   (0.132) 
Electricity 0.008  0.013  -0.024  -0.037   1.075 
(0.016) (0.025)  (0.019)  (0.029)   (0.203) 
Piped water  -0.022  -0.015  0.032*  0.049*   0.804 
(0.015) (0.024)  (0.019)  (0.029)   (0.155) 
Resident members  -0.001  0.001  -0.010***  -0.013***   0.983 
(0.001) (0.002)  (0.002)  (0.002)   (0.166) 
Years of education  -0.004*  -0.002  -0.007***  -0.011***   0.955*** 
(0.002) (0.003)  (0.002)  (0.004)   (0.019) 
Constant 0.028**  0.110***  0.096*  0.082***  0.153***  0.288***    
(0.013) (0.034)  (0.054)  (0.016)  (0.042)  (0.064)    
Observations 3004  2986  1295  3004  2986  1295  2997 2981 
Chi2  / R-squared  0.01  0.03  0.03  0.09  0.14  0.07  70.21 110.75 
 
Notes to Table 11: The sample in columns 1, 2, 4 and 5 includes all resident women aged 20 to 25 at HSE1. The sample in columns 3 and 6 is further restricted to teen mothers. All regressions 




Lost to follow-up  Included in Table 1 
Characteristics at HSE1: 
Age 12.488  12.495 
Years of education  5.272  5.732  *** 
Enrolled 0.918  0.976  *** 
Toilet 0.611  0.596 
Assets 4.062  4.209 
Piped water  0.451  0.386 
Number of resident members  6.185  8.191  *** 
Mother co-resident  0.284  0.636  *** 
Father co-resident  0.136  0.265  *** 
Mother dead  0.086  0.072 
Father dead  0.148  0.125 
Observations 162  1587 
 
Notes to Appendix Table 1: The sample includes all 12 and 13 year old resident women at HSE1. The notation in column 2 
denotes that differences between women lost to follow up and women included in Table 1 are significant at 10% (*), 5% (**) 
and 1%(***) level. 
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